MTA - The Barrier for Endodontic Success! by Viresh Chopra et al.
MTA - The Barrier For Endodontic Success! 
 
Viresh Chopra,1  Vineeta Nikhil,2 Mukul Verma3 
 
Introduction   
   
A major problem in performing endodontics in teeth with necrotic pulp and wide open 
apices is obtaining an optimal seal of the root-canal system.In such cases along with 
adequate cleaning and shaping another aim of the therapy is to induce a hard tissue 
barrier at the tooth apex by the process of apexification. The aim of the procedure is 
to limit bacterial infection and create an environment conducive to the production of 
mineralized tissue in the apical region. Many materials have been used to form apical 
barriers and calcium hydroxide is most commonly used for this purpose
1
. 
 
The technique involves cleaning and filling the root canal with a temporary paste to 
stimulate the formation of calcified tissue at the apex. This paste is later removed after 
radiographic and clinical evidence of apical closure and a permanent filling of gutta-
percha is placed in the canal. Apexification techniques have been widely used since it 
was described by Frank
2
.Several techniques have been described, that involve the 
removal of necrotic pulp tissue followed by cleaning of the canal with or without the 
placement of a medicament as described by Chawla
3 
in a case series study, as well as 
in other case reports.Another technique has been described using an antiseptic paste 
or solution left in the root canal following root canal cleaning
4
. Several reports 
suggested that apical closure can be induced by control of infection alone
4
.  
 
 
APICAL PLUG TECHNIQUES 
These describe packing of a material into the apical 2–4 mm of an immature canal to 
act as a barrier against which gutta-percha is condensed. Many materials have been 
used to form apical barriers such as: 
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Abstract      
                         
AIM AND OBJECTIVES- To create an effective barrier at the end of the root-canal system,thus 
preventing the extrusion of flling materials ; obtaining an optimal seal of the root-canal 
system with 3-dimensional obturation. 
CASE DESCRIPTION - The elimination of microbiological colonization in any parts of human 
body is a crucial principle of treating infection  and root canal system is no exception. The 
major challenges associated with endodontic treatment of teeth with open apices are 
achieving complete debridement, canal disinfection and optimal sealing of the root canal 
system.In the absence of a natural apical constriction, the production of mineralized tissue in 
the apical region is important to create an apical barrier and allow 3-dimensional adaptation 
of obturating material within the root canal system.A clinical case of central incisor have 
been treated with the use of an apical plug of MTA for apexification that had suffered 
premature interruption of root development as a consequence of trauma.The remaining 
portion of the root canals was then closed with thermoplasticized gutta-percha. At 6-month 
follow-up period the clinical and radiographic appearance of the tooth showed resolution of 
the periapical lesions. 
CONCLUSION - MTA has sustained itself as valid option for apexification over a time period 
with its main advantage being the speed at which the treatment can be completed. 
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APICAL PLUG TECHNIQUES 
These describe packing of a material into the apical 2–4 
mm of an immature canal to act as a barrier against 
which gutta-percha is condensed. Many materials have 
been used to form apical barriers such as: 
1 Calcium hydroxide paste. 
2 Calcium hydroxide powder; mixed with CMCP 
(camphorated-mono-chlorophenol), metacresyl 
acetate,cresenol, saline, Ringer’s solution, distilled water 
or anaesthetic  solution
 
 
3 Tricalcium phosphate
 
4 Collagen calcium phosphate
 
5 Osteogenic protein-1
 
6 Bone growth factor
 
7 Mineral trioxide aggregate (MTA)
 
8 Oxidized cellulose (Surgicel) use has been also 
reported
 
9 Proplast, a poly-tetrafluor-ethylene and carbon feltlike 
porous material
 
10 Decalcified allogenic bone matrix & Barium hydroxide
 
11 True bovine bone ceramics and dentine chips as 
plugs
 
12 Antibacterials such as camphorated-mono-
chlorophenol or metronidazole were used as intracanal 
medications to stimulate apexification. 
 
Mineral Trioxide Aggregate (MTA), has been proposed as 
a potential material to create an apical plug at the end of 
the root-canal system,thus preventing the extrusion of 
flling materials
5
.MTA is a powder that consists of  
hydrophilic particles that set in the presence of 
moisture.The setting time of MTA in moisture is less than 
4h
6
. The major compounds of MTA are tricalciumsilicate, 
tricalcium aluminate, tricalcium oxide and silicate 
oxide.Mineral trioxide aggregate takes less time for the 
management of the teeth with unformed apices than 
calcium hydroxide. It takes less time for the formation of 
biological barrier at the root apex than calcium 
hydroxide.It has low solubility and high compressive 
strength than calcium hydroxide. Calcium hydroxide 
offers no protection against microleakage, while MTA 
remains stable and resists microleakage after it sets. It 
stimulates cytokine release and interleukin production, 
which allows cementum overgrowth. So mineral trioxide 
aggregate produces less inflammation and better dentin 
bridge formation than calcium hydroxide.
7 
Case report 
A 16-year-old boy suffered trauma to his upper central 
incisor 8 years before the first visit. Clinical Examination 
revealed a uncomplicated crown fracture in central 
incisor 11 and the mobility was within normal limits 
(figure 1).The radiographic examination revealed an 
immature tooth with a open apex and a radiolucent area 
in proximity of the apex of the tooth with apical 
resorption in 11(figure 2).After the application of the 
rubber dam and access cavity preparation, the working 
length was obtained. The canal was then lightly 
mechanically cleaned by using intracanal instruments 
and NaOCl 5% irrigation. Then, the canal was dried with 
sterile paper point and calcium hydroxide was placed in 
the root canal.After 1week, the calcium hydroxide was 
removed by repeated rinsing with NaOCl 5% followed by 
rinsing with sterile water. The canal was dried and the 
MTA mixture (Dental Tulsa Dentsply) was placed with a 
small amalgam carrier.After the positioning of the MTA 
apical plug, the mixture was adapted to the canal walls 
using plugger with a size proportional to the apical 
gauge(figure 3).A wet cotton pellet with sterile water was 
then placed in the pulp chamber and the access cavity 
was closed with temporary filing material IRM.After a 
week,the IRM and the cotton pellet were removed and 
the set of the MTA was gently tested.The rest of the 
canal was obturated with thermoplasticized gutta-percha 
applied in association with a canal sealer(figure 4) (Pulp 
Canal Sealer EWT Kerr). The tooth was later coronally 
sealed with composite resin. 
 
The clinical follow-up at 6 months revealed an adequate 
clinical function, an absence of clinical symptoms. The 
radiographic follow-up at 6 months revealed a decrease 
of the periapical rarefaction. 
Discussion 
The most important problem in the classic apexification 
technique with calcium hydroxide is the duration of the 
therapy, which is from 3 to 21months
8
. The duration 
depends on factors such as size of the apical opening, 
the traumatic displacement of the tooth and the 
repositioning methods used. Calcium hydroxide creates 
an environment conducive to the formation of an apical 
barrier formed by osteo-cementum tissue at the end of 
the root canal in teeth with open apices
.
During 
apexification procedure the root canal is susceptible to 
reinfection because it is covered by a temporary seal. In 
addition,the canal is susceptible to fracture during 
treatment.A permanent treatment is preferable to limit 
reinfection that could cause apical periodontitis and 
inhibit canal closure.With the MTA apical plug technique, 
a one-step obturation after root canal disinfection with 
calcium hydroxide could be performed. The MTA mixture 
created an artificial stop to the filling material. 
 
 
MTA is a bioactive silicate cement that is nonirritating to 
periapical tissues and also induces the regeneration of 
cementum and the PDL
9
. The cement is an 
osteoinductive and cementogenic agent that stimulates 
immune cells to release lymphokines required for the 
repair and regeneration of cementum and stimulates 
bone coupling factors necessary for the 
bioremineralization and healing of osseous periapical 
defects
8
. Human osteoblasts show adhesion to the 
material, indicating favorable biologic responses and 
biocompatibility
10
.  
 
MTA exhibits unique physiochemical properties that can 
provide exceptional outcomes.Both gray and white MTA 
can be used for this procedure, despite the fact that the  
86 
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                                       Figure 1  Preoperative clinical view 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure – 2 preoperative IOPA radiograph        Figure 3 - MTA plug  prepared            Figure 4 – completed 3 dimensional                             
                                                                             to create a barrier                                obturation using thermoplasticized gutta   
                                                                                                                                           percha 
 
 
materials vary slightly in composition and characteristics. 
Some of these characteristic properties can be first 
observed during the hydration process, when calcium 
silicates react to form calcium hydroxide and calcium 
silicate hydrate gel, producing an alkaline pH. A further 
reaction forms a high-sulfate calcium sulfoaluminate 
during the reaction with tricalcium aluminate and 
calcium phosphate.It appears that the biocompatibility 
of the cement might be attributable to the release of 
hydroxyl ions and formation of calcium hydroxide during 
the hydration process. MTA not only fulfills the ideal 
requirement of being bacteriostatic, but it might have 
potential bactericidal properties. The release of hydroxyl 
ions, a sustained high pH for extended periods, and the 
formation of a mineralized interstitial layer might provide 
a challenging environment for bacterial survival. The 
cured cement creates a potentially impervious seal that 
might be difficult for microorganisms to penetrate. This 
unique sealing property, combined with an initially high 
pH that increases to 12.5 after curing, might provide a 
suitable mechanism for bacterial entombment, 
neutralization, and inhibition within the canal system. 
These factors are important when considering 
nonsurgical treatments for patients with periapical 
lesions associated with initial root canal treatment or in 
cases presenting with refractory endodontic disease 
diagnosed for retreatment.  
 
When the MTA apexification procedure is compared 
against calcium hydroxide as a control, MTA 
87 
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demonstrated higher clinical and radiographic success at 
inducing root-end closure
11
.Studies also suggest that 
MTA placed in teeth with open apices in 1 visit was a 
viable alternative to calcium hydroxide therapy before 
MTA obturation by using 2 visits to promote apical 
closure.
12 
 
In agreement with other studies, MTA appeared to show 
good sealing ability, good marginal adaptation, a high 
degree of biocompatibility and a reasonable setting time 
(about 4 h).From a practical point of view, MTA can be 
used in the presence of moisture in the root canal.This 
property is important in teeth with necrotic pulps and 
inflamed periapical lesions because one of the problems 
found in these cases is the presence of exudates at the 
apex of the root. However, the application of MTA 
mixture should be preceded by a temporary calcium 
hydroxide dressing in order to limit bacterial infection in 
the tooth. 
Conclusion 
The clinical case reported here demonstrate that when 
MTA is used as an apical plug in necrotic teeth with 
immature apex, the canal can be effectively sealed.Both 
clinical and radiographic follow-ups in the reported case 
showed healing of the apical periodontitis and new hard 
tissue formation in the apical area of affected teeth. In 
conclusion, MTA proved to be The Barrier For Endodontic 
Success! 
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